Some implants have approximately a lifetime of 15 years. The femoral stem, for example, should be made of 316L/316LN stainless steel. Fretting corrosion, friction under small displacements, should occur during human gait, due to repeated loadings and un-loadings, between stainless steel and bone for instance. Some experimental investigations of fretting corrosion have been practiced. As well known, metallic alloys and especially stainless steels are covered with a passive film that prevents from the corrosion and degradation.
Introduction.
The number of hip prosthesis will increase in the future. It doubled from 2000 to 2010, in France [1] . In the USA, 250,000 hip prostheses annually are implanted in 2012. It is prospected that around 572,000 hip prostheses should be implanted in the USA in 2030.
It is worth noting that the number of revisions of total hip arthroplasties (THA) should follow the same trend, i.e. doubling in 2030. Every year, one in every 30 Americans has hip prosthesis. Health issues on mobility of patients are related to people aging and younger and younger patients [2] .
One of the big concerns related to lifetime of implants is of understanding mechanisms of wear for predicting stability and for avoiding debris production that is responsible of implants failure. When a prosthesis is implanted for the first time, the first step related to oseeointegration consists of adherence between bone tissues and the host material. After this step, due to stress shielding and the difference of mechanical properties between bone and metal alloys, debonding occurs and micro motions should appear between the femoral stem and the bone. This last factor should involve micro friction in liquid environment, called fretting corrosion [3] . As mentioned previously, even if metallic alloy has a bigger mechanical performance as the ones of bone, under fretting corrosion degradations the wear of metallic alloy is higher than the one of bone. Before investigating some tests close to the human case some fretting corrosion tests have been investigated between 316L SS samples, material related to hip implants, and PMMA (PolyMethylMethAcrylate), material close to bone by these mechanical properties [4, 5] .
Some interesting results have been provided by these experimental tests and the authors want to develop knowledge by adding a modeling approach adapted from the Point Defect Model [6] [7] [8] is considered as the wear track area and the cathodic one is considered as the external part of the wear track area. This hypothesis is related to the fact that the majority of the current density is due to fretting contribution in the wear track area.
The expected steady state thickness will be considered as an indicator for knowing if the passive layer does exist or not with albumin, the thin solid film. From our opinion, knowing precisely the thickness of the oxide layer without any experimental measurement is not reasonable. However this modeling approach is a good insight for predicting the influence of experimental conditions on the passivity of materials.
The experimental aspect is well described in [4, 5] . Thus some fretting corrosion tests were succeeded in order to study the effect of chlorides concentration cumulated with the concentration of albumin. The studied contact is 316L stainless steel, parallelepiped shape, against a cylinder of PMMA. The protocol of polishing has a huge importance and it is well described in [9] . The precise protocol is defined in [10] . The test solutions are In this section the modeling procedure will be described based on PDM. The Figure 2 summarizes the 7 reactions-PDM model [11] . This metal dissolution takes into account of the anodic part of the equivalent electrical circuit. The relation (1) describes the steady state thickness of the oxides layer on the metal surface. Only the reactions 3 and 7 are non conservative. Thus they are involved on the steady state thickness. The added W term is related to the mechanical term related to fretting. It is issued from experimental measurements and the term is defined by the Archard's law [12] .
[1]
The fundamental model is described on [10] and in [11] concerning the contribution of fretting on the stability of the passive layer. Figure 2: 7 reactions of the PDM, deterministic approach [7] .
One coefficient related to Archard's law is adapted, fitted, according to the model. This approach describes the evolution of the passive layer on the 316L SS metal.
Thus for each EIS diagram, the potential is fixed then the current (or the current density) is measured. At that point, it can be calculated by the PDM (2):
The potential is imposed and the current density is measured, thus one may suggest that an equivalent electrical circuit could be suggested. This circuit consists of an anodic part (an impedance related to dissolution of metal, PDM, and a Warburg one), a cathodic part Results and discussion.
At Open Circuit Potential, OCP, the steady state thickness, Lss, should be calculated by the model. As mentioned the experiments related to Lss measurements have been not investigated. Thus the evolution of Lss has to be compared with experimental facts. The experimental evidence that could be compared with Lss evolution will be following the gaseous release from live video of the fretting contact area. Indeed this gaseous release should be reliable with an acidification of the contact area, as predicted in [10] . One will pay attention on Lss evolution according to the time during one experiment of fretting corrosion in fixed conditions. The Figure 4 shows two trends from Lss calculations issued from genetic algorithm procedure. to the PDM. All the duration of the fretting corrosion is considered in this figure 5. The discrepancy, i.e. the confidence interval at 95%, of each experimental condition is so big. It is equal of 2 nm. As mentioned previously, the incubation time should be of 100
minutes. This factor should be taken into account for explaining the discrepancy that does not allow separating the influence of ionic strength and proteins. Thus it is the reason why the steady state thickness only is considered from 120 minutes of fretting corrosion experiment, Figure 6 . Some tendencies can be extracted from results of Figure 6 . Concerning the modeling process, thanks to the PDM, this is the first trial to adapt in the case of fretting corrosion. The genetic algorithm process is powerful for getting some interesting results on the influence of the specific coating that is albumin. Many prospects are under progresses: the modeling approach has to be improved, adapting the Point Defect
Model to the specific case of fretting corrosion; the measurements of the oxides film thickness will be a point to investigate and the constitution. Fretting corrosion experiments are in progress with Co-Cr-Mo alloy and it will be a good candidate for applying the same methodology in order to estimate if the passive layer exists or not. 
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